We rank economics departments in the Republic of Ireland according to the number of publications, number of citations, and successive h-index of research-active staff. We increase the discriminatory power of the h1-index by introducing three generalizations, each of which is a rational number. The first (h1 + ) measures the excess over the actual h-index, while the other two (h1*, h1 ) measures the distance to the next h-index. At the individual level, h* and h coincide while h + is undefined.
Introduction
introduced the h-index to measure the quality of academics. A researcher has an h-index of h if she has h publications that are cited at least h times. PRATHAP [2006] and SCHUBERT [2007] proposed successive h-indices. A university department has an h 1 -index of h 1 if it has h 1 members with an h-index of at least h 1 . (This can repeated for universities, countries, and so on.) Prathap applied this method to institutions, Schubert to journals and publishers. Here we present the h 1 -index of economics departments in the Republic of Ireland.
One problem with (successive) h-indices is that they are natural numbers. This implies that the h-ranking lacks a finer structure. One can have two opinions on this.
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Scientometrics 75 (2008) On the one hand, any ranking is arbitrary to a degree, and a finer structure is precision without accuracy. On the other hand, minor but real quality differences are omitted. We show below that it is possible to define a rational h-index, which interpolates the original, natural h-index.
Data and methods
The analysis is based on a total of 135 economic researchers in 9 institutions in the Republic of Ireland. The names of individuals were taken from the relevant institution's web site. 1 Some 90 people without traceable publications were excluded.
Data are taken from Scopus (www.scopus.com), at the end of 2006. EconLit and IDEAS/REPEC are frequently used to rank economists, but EconLit excludes citations while IDEAS/REPEC is limited to self-registered authors. Both sources have a narrow focus on economic journals, while Ireland has a relatively large number of applied economists who publish also in, say, health and environment journals. Additional data were collected from Thomson Scientific's Web of Science in Spring 2007, but these are used in a sensitivity analysis only. Scopus has a better coverage of journals after 1996, but Web of Science is superior for earlier years.
We can generate three rankings of individual economists, based on the number of publications, the number of citations to those papers, and the h-index (see Table A1 in the Appendix). Publication and citation numbers are not corrected for the journal quality, page length, or number of authors. The rankings are not corrected for selfcitations or age and are included for comparison only. The focus is here on h-indices.
For institutions, we look at totals and averages of publications and citations. The "total" h-index is Schubert's h 1 -index. The average h-index is also given -the difference between the total and average in an indicator of the variance within an institution.
An institution has an h 1 -index of h 1 if h 1 is the largest number of members with an h-number of at least h 1 . However, some institutions may have more than h 1 members, say n, with an h-number of at least h 1 . Let us define h 1 x := n-h 1 . Institutions can be ranked first on h 1 and second on h 1 x . This captures the extent to which productivity within an institution is skewed at the upper end. This can be turned into a single index normalizing h 1 x with the number of institution members, s, as follows h 1
One may also consider the distance to h 1 +1. Let us consider two institutions, A and B. Institution A has h 1 members with an h-index of h 1 +1, and one member with an h-index of h 1 . Institution B has h 1 members with an h-index of h 1 , and one member with an h-index of 0. Clearly, institution A outperforms institution B, but both have an an h 1 -index of h 1 . For institution A to get a higher h 1 -index, the h-index of one (specific) member has to increase by at least one point. Institution B needs 2h 1 +1 additional points.
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Let m denote the additional points needed. The fact that there is a maximum distance between h 1 and h 1 +1 allows us to express the distance as a fraction, m/(2h 1 +1), and the h 1 -index as a rational number: h 1 =h 1 +1-m/(2h 1 +1). It is easily seen that h 1 =h 1 +1 for m=0 (i.e., no additional points are needed) and that h 1 =h 1 for m=2h 1 +1 (i.e., the maximum number of additional points are needed).
One can also define the h x and h for individuals. One cannot define h + for individuals, as there is no upper limit to the potential amount of papers, while using the actual amount punish prolificacy. Let us introduce a third individual index, h*, and define it as h*=h (see Table A2 ). A successive h* index, h 1 *, can be defined as the largest number for which h* > h 1 *. The ESRI, for example, has 7 member with an h-index of 4 or more, but only 4 members with an h-index of 5 or larger. The ESRI's h 1 -index is therefore 4. However, it has 5 members with an h*-index of 4.8 or larger, and thus also "4.8 people" with 4.8 or more. Its h 1 *-index is therefore 4.8, while its h 1 -index is 4.9. The h 1 -index is a refined, successive h-index, while the h 1 *-index is a successive, refined h-index. 2 Note Results Table 1 shows the results for the nine institutions using Scopus. 3 The rankings, which are based on total and average number of publications, total and average number of citations, average h-index, and h 1 -index, roughly agree. Table 2 shows the rank correlations. UCD, ESRI and TCD stand out as a top 3, NUIM is alone in the sub-top, NUIG and UL rank in the middle, and UCC, CBI and DCU are at the bottom.
However, two of top institutions have the same h 1 -index, and so do the four of the lower ranked ones. Therefore, Table 1 also shows h 1 + , h 1 and h 1 *. The latter two indices agree perfectly with one another on the ranking, and the scores are largely the same; the ranking based on h 1 + is slightly different. The three refined h 1 -indices agree roughly with the rankings based on publication and citation numbers. Table 2 shows the rank correlations. Table 3 shows the various h 1 -indices for data from Scopus and Web of Science. The results are robust to the data source. ESRI and UL do better in Scopus, while NUIG and UCD do better in Web of Science. The rank correlations are higher than 0.86 (for h 1 *). , h 1 and h 1 *-indices are rational numbers with a finer discrimination than the h 1 -index. An application to economics institutions in the Republic of Ireland shows that the new indices perform as desired: The crude order is preserved, but a finer order is added that is in line with a ranking based on publication and citation numbers. The h (n) *-index is the most intuitive extension of the h (n) -index. * Two anonymous referees had excellent comments on a previous version of the paper. Many people helped with corrections to the database. All errors and opinions are ours.
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Scientometrics 75 (2008) a The overall score is the sum of number of publications, number of citations, and the h-index, each divided by the score of the highest ranked individual.
Appendix
